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own mmmmtmmm^vrmm^ m 
immm mm uw&*fc, ^ c 1 ) : -skr,r 

m LT fe «fc^7;l/*/l/«. J^if&ifr &30®ggl*&W L 

^STfe o, rb & -c-c- t %i-o(D-z=c-tmm 

LtcWMM%m LTfe cfc^-CIfc - < t 10©-CsG 
- £ BUSLfa^jSi&fr ?,30©g$$«£W LT & J: ^T;V 

* u^s, < £ 1 1 o<d-c ^c- i: >ifg l rcmmmfr 

?>30OgmS*W LT & <fc^T;t/^- < £: 

fclO©-C=C-^B$gLfcK*S(2^530CDga«^*L 

Lfcggt*&* LT & <fclOifficD;5?#*fi)o 



(2) 

1 

HffFff«©tBB3 

[fti] 



GW, R., R 2 «, .S&McJttiBc rf&ff?. Jg£ft 10 

i *» & 3 o (Dwnm%% lt t jc^r^/wt, 

1^30 <Dgg&S£W LT fe ^r/Hr^/Wt E&R 
fti fr6> 3 ooa«»*#LTt.«ti/'>r;l/*-;Hk S 

G = C-, 4»£ < £ fe 1 O<0- C = C- 1 a^LfcB^ 
S^WLTfei^-CHa-, fcfe 10<D--C = 

vy/MrUC*, '>8;<tfelO©-C = C-t^L 

VI, i>«:<i:fel"C)©-C.= C-fc3«ISbfcjKil»2 20 

< t i ocd- c = c - kasttbfewaifcff LTfc * 

[ff*«23 HftS (1) T?££ft«i*!)3fiUIMfctf, 

Tiase (2) 7-«sn57i^>; pyif 
i , 3 -7i- i/yx^-'U^Jiiflfp* s c t t 



lit 23 




30 



o**st 3 ] nfgft^ u rare* * c £ *w« t % m 
?m i £ feti 2 fcas*®&fii£»/s »; m. 
c»*«4i «t)igb#ffi*f}cifflB-»s (i) -ess 

cw*«5] kiibhrs (i) ■msn^mmvmik 

tfs (2) -e^nS^x-^i/Upyx^- 40 

X\ 20°C«±600 o C«T©MaTtf 5 C ^i&fWSfc-r* 

So 

8 3 i ~ 3 O-V^ftfrfcCKO^WKlR 50 
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[fgW©PII&M3 
[00013 

[0 0 0 23 

»B£*-5fc«*|lHKLTi$><fc, RCi»SfcJ:D¥Wf* 

f-;l/v , ;l/-fe7.4 1 4"4 i '9'^ (methylsilsesquioxane^ MS 
Q) *2#»I&ntV3o 

[0 0 0 33 «S«ttr7l'5-^AE« «fc 0 tfgfiKT 

LfcD-r§o cent®* mxny t PiTjv^»mvm 

[0 0 0 43 &«Kft/^U TWctt, Wttto&ft&ft 
(Ta, TaN, TI N, WN^r^) fctSKtt 

< c m p ) x*¥m<thfcmmm±micmm<D&m 

[0 0 0 53 ££3T\ *«tt<D^S»^»J TMtt^ 
OfilajWBO^ni «fc 0 l/fttfot, ^Sffiit 

?m.mmm<D%M*>hi< < xzm\ 'smwtvw 
[00063 tfc, mk&*>mMztiT^n:$m&<o& 

^*^4~4. 5SK©fc«>, fgP«*SM^Ji*ffl 



(3) 



m±x% §#s»^ v -rmmmztix^&o 



[ooo 7] y-mwmMMi&mn 



XvJi-g- (PE-MVP ; Plasma Enhanced Monomer-Vapor Po 
lymerizat ion) 0 B^ttlfc DVS-BCB (di 

vinyl siloxane bisbenzocyelobutene) fi\ i&MM^b. 

&mmvv) rmtm^mxm, xszxfwD v 
s - b c B%mmmmMKm^%m&icimmvk<D&m 
wm>* u tim**** < a«^«>, y 7«&jb 10 

[00 0 8] 

*m feom-e* o , EUSM^Mi? t s & t 

[0 0 0 9] 20 

[oo i o] -f&fci^ *S8Wfc«*&jWfci^yrii 
«llt)jgb¥ffitffe:s HlfcS (l) T^ti«iH03gL 

^*CfcJ!HWIfcUTV'»*o 30 
[00 1 1] 
[ft 3] 



(l) 



[0 0 12] Rt, Rzte, SirS&fcftiC* y$<M 

ne% mmm 3 o©^^*UTt. ^rn^- 
>m. mmm 1 3 oommm^Lxtx^r^ 

-7l/fi, mmWLlfrZ3 0<DWWlM%:llLXi>£^T)l' 40 

tmsvitmMtntn lx% x^- c h 2 < t 
t» 1 o©- c *s c - twmLTcmmm *»s 3 0 ©gst 
a*wtrt ^v^r/i^i/^as, < t 1 o©- c 
= c- tjtie bfeK«»2 ^ e. 3 0 ©Mgts%# lt & 

&^7;\s>r-uym, 'P%< ti>\-D<D-c = c-tm 

$HLrd%mmfrt>3 o<mmm^^Lxi>^r^ 
- uym. 'p% < t 1 00- c= c -fcatsutwn 

S&WLTfccfcv:ifili©5?«£fi%*Tc ) 50 
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MBHRS CD xmznzmMls&GLtLXiZ, T 
I2S (2) T?g*ti57x^;U>";v>x^^y- 

1, 3-7x~lx^x^P>*^W3S^So 

[0 0 1 3] 

[ft 4] 



(2) 



[601 4] c^5ft^dWtt^^u.r«ttji«HR/tij 
TmtLxtmx&Zo ^icis^ij&itK 

(1) ■??a*nsiio3gb*ffi*#rs#^'r«iB»^ 

ttfcfcbTV*. «KE-«S (1) tSSWi!)IL 

Mte-sss (2) -&&ti*yxzwvi'y 

[0 0 15] ^gtt^XHHm$^(±MffiT 

75\ 2o°c«±6ooT;OT©Jaa _ eff 5 c taws u\, 

[0 0 16] 

(1) T^2^IMjSb*tt*«tr£WjKOTtfc* 

[0 0 1 7] 

[ft 5] 

t 

Si— R 3 — 



-T 



R 2 



[0 0 1 8] S*©R.> Ri fcLTIi, MWcQiLK, 

Tkmrn?, mmm 3 ocommmmhx^x^T 
>v*)i>m, mm^. 1 3 0 ©b^s^wlt t, 

;V>r-;l/a, 1 *vP, 3 0©figl*£WLT&<fcV> 

3B0> *#:Wlc^mi 3 0©.WftS&*LTfc<fc 

ti-jm, h y a ^ ^7va, 3 , 3 , 3 - h y 771/ 

tn/ne/l/S, ^nn^f;l/& 75/^^7^ 

jmmimifztu mm®. 1 *»s 3 o©b«s^wlt 



5 

/PS, 1.3-7* >?xx;l/X % 3,3,3- h U 7;l/* 

n- i -•7u^-)imt>mft>ti, mmm i *>e 3 o 

©B$I8£W L T £> ^77l>*-rt>3Sfc LTtixf-;l/ 
l-T'otfx;^ 2-7atfx;i/^ 7^x;t/ 
by^fvVyy^x^x/l/M, 7i-*xfz;H 

f;y7x-;l/I, 4-ex;l/7ir;H % 4-xf-;l/ 
7ix;H, 4-75/7ix;H > 4-?nn7xX 

X/l/g, 4-^ h^7xx;H, 4-i/y^7x^ 

[0 0 19] RitLXlZ, -C = G-, 1 
O©- C m C - i: j»§Lfcfi$IK£# LT & <fc V> - C H 
2 -> < t *> 1 O©- C m C - fcWBLfcK** 2 
^5 3 0©BH«£#LTfc £^7JV*Uym, 'J>%< 

t i o©- c s c - tm^Lfcmmm 2 *»6 3 0 cDg 

^S^WLTkic^T/Hrxl/y^ fcfc 1 o© 

- C s C - fcgl§ bfcfSSKR 2 * 6 3 0 <Dm&&*m L 
tfei^T/V^l/yl, '>ft<itlOO-C = C- 20 

e.n^o fct. io<D-.c=c-fcaagLfe«fta 

LTfe^-CHz-^LTtty^Vyfi, 7;I/* 

o^fvyiit-c=c-^ i sfc«2«^bfca 
mm. 2 & 3 o ©ggss^w lt& * j\s*u>mt 
r h^yjitv^uymmK- c = c 1 2 

fl»#Lfc»WWf 6ft. < 1 ■?©- c = e - 

2:3HSt^itaaR 2 3 0 ©ggis^wLTt z^r 30 
^xvys^LT&exLy^ /"n^xuyi, 7 

# -yx - V>£9lC - G = C -jfi 1 $ fc(4 2 «IS£-Lfe 
liWa < 1 o©- c-m c - £S*SLfc 

2 5 3 0 ©gStS%* LT *> £ V > r ;V*X l/> 
SfcLTttx^xl^S, 7 , DexLV», 7^xi^y 

ft t$> 1 00- c = c - zmttLitMRXtem 

LX%£^-m<D%&8mt LT&7 xx Ly« % +7 

fi/yi, (f7xxuvl, 7yf7Wf-f;v«> K 

V 5**7* * ;VrX, f-=t 7 x^f-f U 7Mn7 x 40 

^PD7x-Uyi, ^f;l/7x-l/yl, 
J"J;l/7xxU>S, fcKD^7xXL>& 757 
7xxL>a, 7xXl/>^f l/y7xXl/yS, 7x 
xL>^^7xxLya, 7xxvy7nif'Jfy7 
xxpyS, 7xxb-y (^•9-7;l/*a7nvfU'r 
y) 7 xx L> JKSfc - C = C 1 S'fctt 2 ffi^-g-L 
fcS*W6nS„ « (1) Tonsil DM Lip. 
ffifcLT^ttWtett* -yyLyx^xLy, **7VS/y 
l/>xfci/>, 7xX/l/S/y Lyx^xLy, J/'JV 
yx^xLy- 1 ,3-7xxi/yxfxi/X 7xx 50 
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;]/>"; Lyxfxvy- 1 , 3 -7xXL>x^xLy 
(HR£ (2) ) % i/'jl/>xfxl/y-l,4-7x 
xpyxf-xLx s/y u:>xf-xi/y- 1 , 2-7x 
xLyx^xLy, ^f;l/>"JVVxf-xU7- 1 , 3 
-7xxl/>lf-^ (3) ) , 

uyxfxuy- 1 , 4 -7xxuyxfxl/X *=f- 
;W>V Lyx^xpy- 1 , 2 -7xxLyx^xL 
X ^f^'JVVXf-xuy- 1 , 3-7xxL> 
xfxi/y, i?>t i-fri/ y uyxfxi/y- 1,4-7 
xx pyxf-xi/y, ^J^^vv V i/yxfxuy- 
1 , 2 -7xxuyxfxuy, ^xf;P>/U uyxf 
-1/y- 1 , 3 -7x-l/>if-l/y 7xx;l/$/U 
l/yxfzuy-i, 3-7xxLyx7 L xi^y (-is 
S (4) ) % 7xx;vyy pyxfxi/y- 1,4-7 
ixi/yxfxi/X 7xx;I/S/'J uyxfxuy- 

1 . 2- 7xxl/yxfxi/y, ^7xx;vyv i/yx 
fxl/y-i, 3-7xxi/yxfxi/y, ^i/;!/^ 
y uyxfxuy- 1 , 3 -7xxuyxfxi/y > \£ 
xil/v-U i/yxfxby- 1 , 3-7xxuyxfxL 
> (5) ) „ xfx;Vy>JUyxfxuy- 

1.3- 7xxi/yxfxi/y 2-7"n^x;vyyi/ 
yxfxvy-i, 3-7xxvyx?xi/y, 2-7 
Dtfx;vyy uyxfxky- 1 , 3-7xxkyxf 
xlx h u 7;l/;fr*^;Vn3/y uyxfxvy- 1 , 
3-7xXl/yxfxVX 3, 3, 3-h'J7;^a7 

ciWyj i/yxfxt/y- 1 , 3-7i-vyxfx 
4 ->{^7l/7xx;l'e/y i/yxfxi/y- 1 , 3 
-7xxLyx^xL>\ 4-lfx;l/7xx;P5/y 1/y 
xfxpy-i, 3-7xxvyxfxi/y, 4-x^ 
x;V7xx;vyij pyxf-xi/y- 1 , 3-7xxL> 
xfxyy, 7xx;l/xfx;l/yiJ l/yxfxl/y- 
l , 3 -7xxi/yxfxuy, >/y uyxf-xuy 
(5-?t^>-i,3-7xxUy) xfxi/y, 7x 
x/l/S/y i/yxfxky (5 1 , 3 -7xx 

L» xf-xLX 7xx;vyiji/yxfxi/y (5- 
y'J;l/-l,3-7xxuy) xfxuy, 7x^;l/-> 
y yyxf xi/y ( 5 - 1 Kd+S/- 1 , 3 - 7xxl 
y) x^-xlx 7xx;I/'>y i/yxfxi/y-2, 7 
-t7f l/yxfxi/y, v-y i/yxfxi/y-5, 1 

0 - 7y h ;Px^x uy, 7 x x;V-> U uy 
xfxyy-4, 4 , -H7xxpyx^xvy <HRA 

(6) ) , 7xx;l/yiJ i/yxfxi/y-i, 4-7x 
xyy/fby-r, 4'-7xxi/yxfxky, 7 
xx/i/v"; yyxfxi/y- 1 , 4 -7xxuy- 2, 2 
-7°n n° y fy- r , 4 ' -7 xxLyxf-xLy, 7 

1- ;vyijl/yx^yy- i, 4-7xxLy-2, 2 
- (l, l , l, 3, 3, 3-A^7;V*n7atf'Jf 
y) - r, 4'-7xxi/yxfxpy 

(7) ) s 7xx;l/-yiJl/yxfxl/y-l,4-7x 
xi/y^y- r , 4' -7xxLyx^xLy (—IS 
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5£ (8) ) , 7x^';i/>l^-l/>-2, 5-tf 
U -f /l/X^X Uy. 7 x X/VS/ U 1/ ^Xfx p V 

- 2, 5-^7x^7*^ U;Hf-l/X ^f-^S/'J 
p yxfz U > fuyxfx 7 x x/Vi/ U b y 
-1, 4-7i^ky (7i-/^>Ul/» If-U^ 

- i',r-7x-i/yxfzi/y (HlfeS (9) ) » 
y^fVPVuyt^FP 3i-;v*sv uy) x^—u 

>-l\ 3'-7xrl/yifzl/>' (1 
0) ) s 7x-;^Ul/>'^ (7x-;^'JI/>) 
xf-Uy-l', 4'-7xil/yxfxl/X 7xX 
^'Jl/W5/ (7xx;l/>/iJl/y) XfxJ/>- 
1' , 3 ' - 7 x x Uyxfx l/X 7 xx;l/5/ U 
5/ (7xx;Vyy py) xfxl/y- l',4'-7x 
xi/yxfxvy, ^'J l , 3 -7xxi/yxf 
xv>, y'juy-i,4-7xxvyxfxi/y, $/ 
D l^- 1 , 2-7xXl/yxfxU^ 7xx;US/U 
u-y- 1 , 3-7xxi/yxfxi/y, 7xx;i/yij 1/ 
y- l , 4-7xxi/yxfxi/y, 7xx;pyij i/y 

- l . 2 -7xxi/yxfxt/x y*7xx;i/yij !✓> 

- i . 3 -7xxi/yxfx \yy, tf-jisi/y uy- 1 , 
3-7xxuyxfxux ^f;l/-yji/y- l , 4- 
7xxuyx^xix;y s j^/l/^y vy- 1, 2-7x 
-l/^x^-xi/y, ^^>iji/y-i,3-7xx 
byx^xl^ ^xf-;l/>"J V>- l , 3 -7xxV 
yxfxwx 7xx;VS/U WC- 1 , 3 -7^-fx 

v ? 7xx;l/j/U Uy- 1 , 3 -7#^xP>\ 
7xx;l/j/U l/y^f-l/yxfxi/X ^7xx;kyij 
Uy^fl/yxfxi/y^fi/X 7xx;vyiJi/^ 
f yyxfxi/y^f i/y, yy Uy- l , 4 -7xx 
l/yxfxl/y- l*. 4* -7xxp>\ Is 
y- 1 , 4 -7xxlx>x^xlxy- 1* , 4' -7xxlx 

x ^^yj uy-i, 4-7xxi/yxfxvy 

-I V, 4'-7xXl/y, 7xx;l/yj 1 , 4-7 

xxi/yxfxl/y-i* , 4'-7xxi/yi^51f 

n%%.mmft>ti% a coi^ -Utes (2) 

ftS7xx;l/-yj uyx^xixy- 1 , 3 -7xxvy 

[0 0 2 0] 
[ft 6] 




[0021] *^t?t$ffl$n§^y-r*®)ig«, ±ib 
fi^2aw±^-<?vvT*>j:v\ ^^mmm 

[0022] ^4 mmm^mmn^mt lt«# 

fcWIfitt ft *6P* L < 5 0 0 ~ 5 0 0 0 0 0 T*& 

50 yitsm^mpim&ttfi a 13& m&v 7-900 
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8 .5#&f6 % #H¥l 0 - 1 2 0 6 8 9 #4^8, #P¥ 

1 i-i58i8 7#&iB) ^ mmvmim*MMt 

M¥9 - 143271 ms& , aksi 
ks?^cra5^>iMts»***^ife (#W¥7- i o 

2 0 6 9*&fB, «fH¥ 1 1 -0 2 9 5 7 9^4HR) > 

t ^yitftmvmymnMfitt'ij 5 urn (Hua Qin u 

u and John F. Harrod, The Canadian Journal of Chem 
istry, Vol. 68, 1100-1105(1990)) i^KfflT'tS 10 

•rs««fflis**is«fcS6*Lv jweast-s c tic* t> 

[0 0 2 3] &H^ft&MStt-3ISIi:, #aMc«±iB 

mmmm, fh5t Fn77x ^**-tJ->> 20 
^a, a, .r-v^ar^ox— f-zMsawt, 

5^ .*n^<M h^3R»«» 

um<D^mwdsamib^^ttiT^r^^v\ mtmm 30 
0 aa%wT, i~3o nm.%v>mm-ci?>% c 

Weft*-?***. 

co 024] «*^»*a*Frs;£ffifc bra* m 

at******©**, Mft **f*»»fc*CT«R 
f *lfc£&«V^ iga«20'€J^±600 , CJXTT^S C 
£F$b<, NfHtt 1 #~ 1 OflfWCfc* d * b 

£fc> 600XtU:<D*§£\ m&-ffiftmLT7iC% 50 
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umx^mmmx^nr) c t%x%% 0 mmvmn 
aMa^iff<^^fi<*^t) » ty^iwtisft 

BWfctt, S i -H£C = C£cDt:Kn 
5/>);VfbSJR C = C<9Diels-Alder®£{;:<}:-?T> % 

m^tsmwmmicm., mmm&znx^x&z. 
h\ mitmmtLxit, mit^Mmt^ox^tum 

co 02 6] fmthxit, mmLomsM, mm 
mfctLTit, mmmnomsMs mmxitmi om 

-Ch, MTcii^yr-C h*m? 9 urmW > Rh4(C 
0)> 2 s ttkdXDn > [RhX(C0) 2 ] 2 . RhX(C0)Lz, RhH(CO) 
L 3 , [RhXCCIfc <)h)th, [RhX(C0D)] 2 CODfii/^ 
»*W;ii*Rt. fiTFH«) > [CpRhX 2 ] 2 
1*1, Cp(i 5/ 1 u^y ^xx;Hf fc tt^ ^ ^ ^ 
^a^y^^xx/H^sto tt"FPI«) > CpRh (dfc=C 
Bs) 2 , RuXzLs , Ru(C0).«, Ru(C0) 2 L 3% Ru(C0)4 U Ru 3 (C 
0)n , RuLs, [RuX 2 (C0) 3 ] 2 , RuXH(C0)L 3% RuIfcL , RuH 4 
RuX 2 (RCN)L 2 (S^, RttT^/HS, T'J-^S* 
fcttTW*/U£*jK , r. WTffl«) , [CpRuX 2 3 2 , Ru 
(COD) (COT) (^tf>, C0m'>^nt^^f h7xy^i 
-To WTWflD s Fe(CO)^ Fe(C0) 3 L, 0s 3 (C0). 2 > OsH 
2 (C0)L3, C02 (C0)8, Co 2 (C0)sL 2 , Co4(C0) 12 , HCo(C 
©4, CoXL, In(C0), 2 > IrX(C0)L, [IrX(CIi=C 
H 2 ) 2 ] 2 , IrX(CIfe=CIfe)L 2 , [IrX(C0D)] 2 , IrXL, IrH 
5 L 2 , Ni(CO)^ Ni(C0D) 2 , NKCJfc^ClDL, NiL 4 . NiXz L 
2 , PdX 2 (RCN) 2> PdX 2 L, PdX 2 (RNC) 2 , Pd(0C0CH 3 ) 2 , Pd 
L, Pd(C0)L 3 , ?d(.Cm=Cm)h, Pd(C0D) 2 , Pd(dba) 
z AbalZi?^>i?0"ryTtehy%7Tiiro 1XTP 

W) , PtX 2 (RCN) 2> PtX 2 (C0D), PtX 2 L 2 , [PtXe (CHb =C 
H 2 )] 2 , Pt(C0D) 2 , PtL, Ptb, Pt(C0)b, PtHXL. Pt 
(dba) 2 it E %m&£ VXtisMt %> C £ tf-ff*** ctl^ 

(ommimfmt lxmm® 1 ~ 1 ommvmu > pp^ 
^oiafii?^Apx.Tffl^T i fcj:i 2 \ flfn^fn^ Ptci 

2 (PPhs ) 2 tNEts * 2 $nB£Tffl<r' t &> Pd(dba) 2 {CPPfe 

*2mmi®x.xm^z>mxzr>z> a *rc, cnzvmmt 
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CD m Lmtii i ^mcmlx o . oo 

0 1-0. 5*/k »*L<iiO. 0 0 1-0. lt;b 

[0 0 2 7] *««k:fl5«4««at/<urinctt, ##g 

K€»BW*«*t>^lgHrtT% HHfefl, 3©K8U Sift 

mmu mtmk mmmw®. mm. mmm. 
mm±Ms mmm, mm\%^hx^x%&\,\ 

[oo28] t%m#&m xmnmztrnwrnm® 

c fcfctftJtfc-rs,, SStLTJi, *4>B«K:fSCt\ 
¥i^gtLTii» {BlJlff, SRSM, DRAM^O 

So 

[0 0 2 9] TSttt, M*tf7 , ar^ 20 

ft&mm/vjrm&s mmmsm, wmmmmtv 
x, m^ctmmx^o 
[oo3o] z<e>k. *mnxit, &MBm*v7W& 
=.m±.mLxm&Lx%£<, t^tc. *imic& 
z&mm&w TmmmmMm&2>wmn&<D& 30 

K&mm/w 7%m*mtbzz tmmt*%o 

[0 0 3 1] 

mm/vjr&* wicffim>vj7mm-rzrctt>, m 
mmm<D&mmi.'V)ym£Lxmxi*%o * 

[0 0 3 2] 

OHM*] 6TF, *5SB*s *8«»HHfl**Wlc*oT 
[0 0 3 3] 

[#*0K 1 ] WM¥ 7-9008 5 *&mi3&Xfm8¥ 50 
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1 0-20 4 1 8 1 W£mK$dM2tiX^Zfi&\cMr3 
*, 4*'J (7xc;I/i"J»x^l/>-l , 3 -7x 
-i/yif-L/y) *£l*Wfcp 5 0 U *y h;V©Xf y 
UXiHEJ&SSlC, Mg (OH) 2^400 °CiCT 7 ft 
MiS*««rFTf9l«LfeM g 0£ 3 . 3 9kg, 7xX 

5 2 . 16 k g , n-i?X?-—)]/^y-iEy% 2 . 
8 2kg, $$&Xf%m£ L>X h7l/xy 27. 4>Jyb;V 
^ttEWco ^KSM»KI*ff tt 3 0 °CX 1 IfW, 4 
OTC-eiRJBL SOt-ei^K, 6 0 < e7lR#li> 

t 8o°cTr2^^ &9\-6mmfcfez*trco 

iibM g o^»*Lfco w&hitMjm&$&m 

L 9 . 4 4 k g K Lfc U T-jSS 4 3 MM%) a It 
«BitO«l¥*^7*»3 4 0 0, J8PF£#?*tt 1 5 

0 0 T'&o fco C DttKttlC 9 . 4 5 kg<Dn -'V/* 

trTffifcaUbfeo T*>6Tffi3. 9 l k g^Dffl 

%wmmvxnm¥mft¥& 1 4 e 0, 

8 5 0 0«fi"X?«itt<JD**«ft 1 • 3 2kg ^%fc OR 
|2 7%)o $/cTffi^Mffiilli^6 0XtT2 3^M 
SE««LTM¥*ia«4 8 9 0» ft¥^ : f»2 

1 3 0 <DMSfe©«»* 2 . 7 4kg ^l#fc (IR* 5 6 

?-ls>- l , 3 -7i-l/>x^i/y) commit I 
R, NMRX^WWC^DfllKL^o 
[0034] 

mm i ] rsfitnij 7tttg<ostej 

(7x— ;l/S/'J pyxf-xi/y- l , 3 -7i-l/>x 
fxl/y) 1 . 4 g£N-^/H?DD Fy OCF> NMP 
fcWfT) KJSSILT^a 1 0 g t U 14 M%NMP?§ 

yvxym. (frmmm, MtissooA) « 

fc*7Y-HU HiP3 0 0 nmi;a:5*5fcXtf>3 
- h L£o HB^fifefefrti, S^HHM, tmK2 0 0 0 
rpnu ®teif&±WPJ3 0#, B|sfimin3 6 0 

M&mZs 7 )V3yi$7$m 5 cc/nin, &M&K4 2 
BH2 3 0 6RDE^ft, RFWjg, ^'Jn^- 
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5 0 m t % S i -5 (CjftM Lfco 
M2X10" Torr, 7;yMXffl 4 SCCM, .ftSStf 
XSKftl 2 SCCM. Xrty*XSa4iiTorr\ ^-^7> 
fflfcO. 6kW, *>7>3to!/*~ (i&lg) ©^felaWg 
$C2 0rpnu X/^v^W2 6. 5#TfcS 0 

fee iWfi- ass^xa«5cc/iin, mmwt&& 

4 0 0 C C, JISSte±tfl$IB6 0$h MfflSS^f ^ 10 

? £MS H 4 5 0 SfflfrTfep D C MM, MZ-'fv Y 
*»v\ 7;Vrfy#x&^-t y^ic$AL&#5X^ 
y£*f?V\ «««ffi±tT;l'5-^A^jlJ?l (imi: 
**J:5.fcljaiLfc. j«§t*fffck £fie*£|g3xj 0 
~ 7 Ton\ 7)V3yjS7$m 1 0SCCM, X/<v**ffiK3 20 
mniTom D.C«iSffl*4 3 8W, Vy?fl/*A/#— (g 
&|g) ®2MEEIt3R2 Orpin, */«y*Rt|«|2 5#T*a& 

-So 

XAy *£<fc oTCuMffi^^Lfco MgK: 77W* 
>y ZW&Wy SBH2306RDE fejei^fc. 
■DC*»L m$-?v >*fflif\ T^rfy^x^f-^y 
/^-(cWAL^^e,X/^y^^fl\ S i0 2 Jl±Kil 
£$|/P 1 pa, KM 1 5 U 0 fcfcS J:- 1 ? CJKRLfeo $ 
SMfefftt, I^@fi2 X 1 0" 7 Tom TfrdyfiTM 30 
»5. 2 SCCM, Xrty*X£fi3iiiTon\ DC*M 

m7 i j4 8 3w. wfmfo*— m&m o^mmm 
mtnx^%« 

ffitttt, Hftic ioo~300 < CSS©An^T, «ffi%EMn 

t" 3C£ (Biased Temperature Stress, J-X KBTSMSi: 

mmhtcm^ wmmm%^J*y*wmm*<D 40 
a«*H§aKit*a«£ (c-vsfi© -rsfc, BTsmaMm 

^fe5V^i^ffifc^^*>*^*tx*(/>#&, BTS 

mmic&zyyy h^ymEvmm oscfav™ £ 
B&f) frs, ife^*©cu-r*y©Mi[L^-r$^m* 
fesjif:*^%-5o m-ofrvi&mnm 
mBmttm<DCu'V)7&tfmm~ztix^% a l. s. l 

oke, et al., Mat. Res. Soc. Symp. Proc. , vol. 565, 
173-187(1999) ) 0 tCSifiot, #»W<£>*fili 50 
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tm Lxmmyktt+ftic its l rc B Lfc© 

^, ^#HMl?C-^«l**ff«,\ »tf200^C$T?#Sb 
(#SIfi7 , C/iiin) , BTSftSLfc, C-VW£*fl*J\ 

hhrihiiv, to#wi#, jhs»«hz, pj««h-4ov 

~+40VT«Jfc3„ BTS»fc#«, in»^S200 < C, >U7 
XMBE+20V, l^Kffi^i?fe^o 3HH'*-eSfc» (P$S3§ 

CO 0 3 5] m 1 ttBKffl3li9fiW).C-VSllS^<&$. 
[0036] 

q»kh2] imi i mnmmmftmzmL. 

Tfr3ytfZ.ffiM 1 L/miiu mBSSSA4 2 0 °C, -.Hffl 

tt±mm6 o^ sa5!^a*fi5f^ffli8o^-eisffi 

[0 0 3 7] 

DMftN i~3] it^PJi: LT, .JdKWf«o«*t» 

SMfcy^.«Ktt, .Mil 3 5 0nmi:ft^<fedCX 

TCVDfelC <fc o TMff 3 0 0 nm i: * § «fc 5 K »^ L fc«0 

mfcftS*5K««Lfeo CuWffi^T/l/^-^AMti 
X^y^te^oTjftfcUfc. BTS^ffii, *»Jlfc'cfc 

[0 0 3 8] ^m^nc^o 

[0 0 3 9] 

(Hi ) BTS «a«*CD7^ KMV F*tt©5/7 h* 
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